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Abstract of JP2001 049231 

PROBLEM TO BE SOLVED: To obtain an organic polymer that can be used for an antireflection film used in forming 
a fine pattern with KrF laser beams by polymerizing a monomer composition containing a ,^ a Q nthra ^^^^ 
(meth)acrylate monomer. SOLUTION: A monomer composition containing 0.1-0.99 mol of a 9- anthraldehydoxime 
meE Sate monomer represented by formula I or II, 0.1-0.99 mol of a hydroxyalkyl (meth)acrylate monomer, and 
0 1-0 99 mol of a glycidyl (meth)acrylate is polymerized in the presence of an initiator to obtain a polymer 
represented by formula III (wherein Ra, Rb, and Rc are each H or methyl; R1 to RS > are each H, hydroxy 
methoxycarbonyl, carboxy, hydroxymethyl, a 1-6C alkyl, or an alkoxyalkyl; w. x, and y are each a i motor ^on of 
0 01-0 99- and m and n are each 1-5). This polymer is dissolved in an organic solvent. The solution is filtered, then 
applied to a substrate, and hard-baked at 100-300 deg.C to form an antireflection film. 
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(±5^ Ra, Rb, Rc(i*:fc^*L***fcli>*)U 
Ri-R9(±*tt-F*L7K3S, tKD*y, >f*->*>U# 

w, x. y tt-tivp*L0. 0 1-0. 9 9<0^t;Wt 

[K*g6-] Ra, Rbf±*5K. Re Rdli 
Ri-R9«**t-r*t**. w : x : y «±0. 5 : 0. 40 
3 10. 2t*^ m, n(4**L-?*L2, lt*^, # 
U [9-7>f77^nKt^ryA7^n-h (2-b 

Kn + yxf^T^'J H -^y ->v;w> * * y ^ 

IK*S7] Ra. Rbli*^. Rctt>*-/H6. R' - 
Re (i-t^-Tix**, wixryiio. 5:0. 3: 

0. 2T-*»K nu n(±-t*l-r*L3, 1"C*4. #y 
[9-7>h77^ftK^^yA7^ , Jl^-b (3-t K 

n^yyni:>7^ -^y *>v;w> ? ? *)u 



[W*«8] Ra. Rb. Rc(i-f-tL-P*t7K*. Ri-R 
sJi-ttL-Ptt**, w: x : y(*0. 5 : 0. 3:0. 
2"C*0. m. n I* -Hi-Til 2. 1 "C**, *°U [9-T 
>f97A'fl:K* + yA7? , JI/-h (2-tKn^y 
xw^'Ji'-H -^'Jyy^^n-M "Cab 
5 tcfB«ofi^#ft^o 

[R*R9] Ra. Rb. Rctt^ft-PJiTk^ Ri-R 
sli-tttW**, w : x : yl*0. s:o. 3:0. 
2-C*>*K m, nli-t*L-e*L3. lt^> *y [9-T 
> h *7T)Vt*\i K**yA7*'J V- h (3-tKn^y 
yntf^y ^ y v- H -^'jyy^7^ , JV-M t? 

[BM101 Ra. Rb. Rcli-tix-Pii**. Ri - 
Rg^-ett-PtLTK^. wl x : yliO. 5:0. 3 : 
0. 2-C&»9. m. n(i-€-iL>rtt4. lt^4, ^'J 

[9-7>hy7^fbKt^yA7^ , JV-h (4-fc: K 
o^ryW7^^-M -^'Jyy>7^'JU- 

[HMl 1] Ra. Rett RbttTfcS. Ri 

- R9 iftfi^rc^m. w : x : y £ 0 . 5:0. 3: 
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0. 2tr*«9. nu n (i-€-*i-P*L2 , 1 *°y 

[R$912] Ra. Rc(i*-^;i^ Rbli*^. Ri 
-R«tt-t*L-r*L**^ w : x : ytiO. s:o. 3: 
0. 2-C&I9, nu nti^*t-r*X3. lt*^>, #y 

[9-7 > h7im **y v-h 

Kn^v7°n \LfirT9 y I'- H -^U vv;i/> * * y 

I»*B13] Ra. Rc(i>^-^*, Rb(i7K^. Ri 
-R9l±*Jx-r*i*3R. w : x : ytiO. 5:o. 3: 
0. 2T-*«!K nu n«i**L-e*L4. 1 "C*&, #y 

[9_7 > f77^rt: K**yA^ y U- h (4-b 

[»**14l Ra(i>^;U^> Rb, Rcli**. Ri 

-Rsli^ft^Mc*. w: x : yiio. 5:0. 3: 

0. 2t*»), nu nt±-t*L-r*L2, lti4> 
[9-7> YJTArTK K**vA^ y V- h (2-fc 
Kn^ryxfji/r^'J V- H -^y yyJl'T^U 

[»M15l Ra(i^^;u*. Rb, Rcii*#> Ri 
-Rsti-tft-Ptt**. w : x : yteo. 5:0. 3: 

0. 2-C*lK m. n{±<*-*l-FiX3, lt*4, #y 
Kn*y"/D \£)VT? y h) -^y yy>7^'J V- 




* [IS*S16] Rali^f^36, Rb, Rcii*^, Ri 
-Rsti-f-tt-rtt**, w: x : y(io. 5:0. 3: 
0. 2t'^^ m, nti-e*l-r*L4, ltr*4, #y 
[9-7 > h^T/^fk Kt^ryA^ ^ ^ y V — h (4-1: 
Kn^y7 r f^7^ y U- H -^y yy>7>U U- 

[fflf#*l 7] 9-7> h77m K**vA7^y 

*itT^y^v*^7^yU'-h***flcS:HS6ffl 

[St*«18] ittB*#*#O**Jfcl±0. 1-0. 
99:0. 1-0. 99:0. 1-0. 9 9f*4»* 
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(±5S*x Ra, Rb. Rc&XXfRdlt^rtlfrtLfrmifc 

40 

Ri-R9(i**L-F*i;jc*. b Kn + y, > h*v#;v*' 

Ce OtllS L < MM* $ *Lfcie«* L < 
7^*/K 7^3^y7^iK 

w : x : y : zii-e-tL-ptio. 01-0. 9 9<7>^eMt 

nu ni±^tt-Pttl7!7S5<7)^^7jtLTv^ 0 ) 
lfS**2 3] Ra. Rb(±7K^. Rc> Rdlt*?-A> 

Ri -Rsii-eK^ixTK^. w: x : y : zteo. 
3:0. 3:0. 2:0. 2t'*^ nu nitfrti-Fti 
2> lt*^, #y [9-7 > h 7 7il/fH K*#->A7 50 



^yu-h (2-tKn^yxf^7^'Jl/-H -^y 
yy»^'JWh>W^^91/-h] T-*£B 
M2 2 »:E«^)I*#ft*»o 
[»*S2 4] Ra, Rb(±7tc^. Rc, Rdte^-f-^ 
Ri-R9(i^tt-pft7tc^> w : x : y : ziiO. 

3:0. 3:0. 2:0. 2-Cab»9. nu nit^rit^fl 
3. ^y [9-7>h57mK**vA7 

y*yv-h (3-tKn^yyn^7^'JV-h) 

y vv/i^ h ^ ^ y M 

[ffl*92 5] Ra. Rb, Rc«±-e*t-P*L*». Rdii 

Ri -R9(i-e^^7k^. w : x : y : z\* 
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0. 3!0. 310. 2:0. 2T**)> m. nitwit 
-F*t2. IT**, [9-7>F?7mK* + v 
AT^UU-h (2-tKn*yxf^7? , Jl'-h) - 
yy>7^ "J hjtf-A'* 9 9 U U- M T** 

m#9L2 2 i:Eftot^i:«tt. 

l!t*S2 6] Ra, Rb> Rc(i-?-*L-Ffl7lc*. Rdi4 

^•^A'*. Ri-Rsii-tix-rtL*** w: x : y : z(i 

0. 3 10. 3:0. 2*.0. 2T**K m, nli-ttv 
-F*l3. IT-**, #y [9-7 % /h77^fbKt^rv 
AT^'Jl^-f (3-^Kn^v7'nt:>7^ , Jl/-f) iO 
-^U yy>7^) U— 9 h] Tab 

*if*«2 2 t:E«ol^ftft^o 
[S*]|2 7] Rax Rb. Rcti^ti^ttzkff^ Rd(i 
>*^;i^. Ri -RsJi-ttt-rtL**, w: x : y : z ti 
0. 3:0. 310. 2:0. 2T**K m. nli-ett 
-P*t4. IT**, #y [9-7>h97^fl:K**y 
AT^'JV-f (4-tKD^y7f^7^'JV-h) - 
V) : s¥)l>Tf) V- Y ^'Jl/-H T** 

f*S2 2 ^ffiftom^^t^o 
[iM2 8] Ra, Rc. Rdli-f-fL-FtL* 20 
RW4**, Ri-R9(i-tft-F*l*5£> w : x : y : z 
{4 0. 3:0. 3:0. 2:0. 2T**K m. n(4^ 
*L-F*L2. IT**. [&-7>F97mK** 
yA^^^Vl/-h (a-tKn^yxf^T^'Jl/- 
M -^'Jyy^^^-F^W^'J^- 
h] T**f»*K2 2 ^|B«0*#»ffc*Wo 
[»*S2 9] Ra, Rc, Rdtt-f"ft-T*t> 
RbfiTK^, Ri-R«t±-tfL-PfL7K*. w : x : y : z 
(±0. 3:0. 3:0. 2:0. 2T**K m, nlif 
tt^tL3. IT**. **V [9-7>h77mKt^r 50 
yA^^J"JV-h (3-bKn^ryynt>7^Ul/- 
h) -^'JyyiM^^-h^W^'Jl/- 
h] T**tt*«2 2 t:eft<7)i^ft^io 
[9*93 0] Ra, Rc. Rd(i^tL-rtt^^;u^ 
Rbti^MSf, Ri-R9(±-e*t-Ftt*?R, w : x I y : z 
(±0. 3:0. 3:0. 2:0. 2T**K m. nl±* 
*vT*L4. IT**. #y [9-7 > h^TfrTK K** 
yA^^^'Jl/-h (4-kKn**>rf^7>'Jl/- 
h) -^'Jyy^n'JV-MfiMn'JV- 
h] T**St*«2 2i:E«ol^MI;*ft. 40 
[B*53l] Ra. Rd(4^^^*, Rb. Rc(4tK 
m, Ri-RsJi-ttL-pjr**, w: x : y : ziio. 
3:0. 3:0. 2:0. 2T**K m. nli^iVpiL 
2. IT**. #U [9-7>b77^ftKt^yA^ 
^'JW-h (2-1: Kn^yxf;P7^ U b) 



#H2 0 0 1 - 4 9 2 3 1 

'Jyy>7^J l"- ^^'Jl/- b] T**W 

[W**3 2] Ra, Rdli^f-fl'*. Rb. Rcli* 
Ri -Rsii-etL-rttTK*, w: x : y : z(4 0. 

3:0. 310. 210. 2T**K m. n ti **L-P*L 

3, IT**. #U [9-7^h77^fliKt^yA> 
^'Jl/-f (3-fcKD + y*/n^7^ , Jl/-h) - 

yy^T^'J V- b^;i^ V- b] T** 

a*«2 2 tiE*o«^#ffc-&»o 

[»*R3 3] Ra, Rd(i^^;V*> Rb, Rc(4* 

Ri -Rsii-ett-rtLTKS. w: x : y : ztio. 

3:0. 3:0. 2:0. 2T**), m, nti^tt-Ttl 

4. IT**. *U [9-7>h77^ftKt^y^> 
^^VV-h («KD*y7W^)WH 

U yy>7> ^'JV- b] T**it 

*92 2 tC|B*OS^ft^tfo 
[»*9 3 4] 9-7 > h97^fk W'/A7^J 
V-b9fc#Ste. tKn*y7W7^Jl/-H* 
ftte. yy>7^ 'Jl/- b*#*tei3 tlft+fr* 

[lt«3 5] *K*#*#o*;uJti±<>. 1-0. 
99:0. 1-0. 99:0. 1-0. 99:0. 1 - 
0. 9 9T**ff*«3 4I:EW8WSp 

-bM^ (aibn) . «BMfc7-fc?-/K JiBtffc^^K 

jsii/t -aKftr^/w*^S£*^^-^**^a« 

3tifc4?&< fc*>v^i*tt^loS:«fflr*«*«3 4tC 
[BM3 7] l»IE»flM±x b^fc Ko77>, b;V 

*lo«:«ffltS||*S3 4tCffi«OSii*fto 
[St** 3 8 ] ffiries^SJoti 5 0-90 tcOiUM 

HTJSff1-*B*«3 4 UIEftOfijS^fto 
[»**3 9] »Efl:*3*l Ofb*W**tfS»B»ih 

[W**4 0 ] «flE<b^2 Oft^Sr^tfRWESjt 

[B*«4 1] SJiefb^S; 1 i fzttit^ 2 <n\t^*to 

7!?S2 0*^ffi*r^-yo*^<bStR$tt^ 1 of/: 

[«1] 
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cS 
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c& 
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ft 3 s * 5 
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OH 

1,2,10 —T V h^-t^ V !f* 


HO I 


CH-WH 
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ffc*^ 11 


BH- CI J 
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OH 
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ih^*t 17 
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echo 

9 - T *>* A>7 > h 9 * 


■l 
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i-. 

oio 


»1 
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f.. 

cc6 



t: Kn#-> N TA^K kKn^y^f^ ifcJi JO 
Ci - Ce<7)fi^ L < {i#S& 5 itfclta* L < Ji4MS 
ff<07;l"*;K 7A'3 + v7fl'^S:f L.TV»5. ) 

4 2 ] HirfEft^ 1 £ fcl±ffc#5S 2 Ofb*« 

< fc <t> v»-f ttir 1 o L, mttmmmii&LM 

ISiit!i0 2 0 0-5 0 0 0S*%<O4-Cffiffl-t--5>iS 
[9M4 4] K^-^>^B#OiSiS«±l 0 0- 

3 o oc-c&«m&S4 2 \,zmm.<oKm^±m<om^ 
[H*a4 5] «rlEfl:**iifc»ift*S:2oft-&« 



it* RltRFjLitOSii^tto 

^»SS<7)2 0 0-5 0 0 0**%<0*-C-ffi/8-r£W*:« 
4 5 UE«OS»l»Jh«<o»jS*i6o 
[RM4 7] grE/N-K^- + >^li, 10 0-3 

o o "cosst?*?-? ft** 4 5 tzie«<os#tE*±m<^s? 

4 8 ] ttE&ttffllli 0 . 1-30 *fi% £i£ 
10 0 0 1 1 

248nm KrF, 193nm ArF, i5 i 
lf\57nm Fz V— f- \Z S. h 'J V ^7 7 -f 
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h i#W)P£0^1bl-J:oT£C£5e£i&£Bfc* 
■C#4R»IWihfflO*18»lli:Hi-*o J:0#L<tt, 
64 M, 256 M, 1G, 4G, 16G DRAM<Oig«*S 
/<*-><OJB*WfK> tefflt*#*#18RI+l*.lL*£-#i3 

[0 0 0 2] 

gjfcltV $<9^S&K.fc&5e3E?!£ (standing wave) , R 
#/7f (reflective notching) tTSPii^^Wllff 
jt*5^y f R*l'^£»-«t'5CD (critical dimension) <Dg?ft 

[0 0 0 3] Klfl»JhK(i« ^S*t4»Ro«auJ: 

S*U>*N *v»li*0«ai (mechanism) CioTIRlR 
*R»l»jhBti:T**Eltl»ihilU««$K*o 3 65 
nm$fiOI-i (l-line) SrfflV^fefS^/^^ - ><OJK^ 

TliTiNi3<tO f *^*-**> (Amorphous C) A ? > 
LT(±^USiON* s ffiffl$irT#fCo 
[0 0 0 4] Kr Yit^m^tzWSm^9-><n^T. 

[0005] »— isawKoiu y*v w>*x 
[0006] s*f^ih^<7)^t^i±r$>^ 

k*Ofb^KoajA^**^TI±&<b£v>o RttKihlg 
[0 0 0 7] |Ei:, RttKih^liiSBOS^l-lfc-^ 

[0008] «bc, %MVj±m\±nwkx-3zfr%m.toyj 

Stmt LTS^it*4o -7j, A r F jfc£JBv>* 
je8Ua'< * - > 0^j£f$tci3 v>T li i tz&W &R#tE*lh 
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■WW&S*LTv»fcv» 0 JEU, *Stt*R#tl*jLilO»£- 
mil 9 3 nmfca^fcOTSafcfcWfc+ittRd**! 
f>tLTv»*v»«7>-C, ftiSli, ^It^RttESlkMSrtefflL . 

[0 0 0 9] Lfw7& $ oT, -^TOSft^iS^Tx & 

^OftWHfrfHitrsWjtOHWSrBfei-tifci&U, # 

ffl is <fc «f W&jP&K t * it* o 
;o [0010] 

[l&^75 s »^:LiT t-f^Sia] tZX\ WWOIW 
liiMKMef-OSSie*, 193nm ArFfiiW 
2 4 8 nm K r F*tfflv>tM»^->4Ift 

[ooi l] *3&iJ!oflfc«>l«Mi> asit*l»jhi-*c: 
<b-&* t-a-trsitiwihfflojajftifcij .£ y-'-e^^^ft^ 

[0 0 12] Ktc, *S£9J<0fl&?>Ilft(i, •loio &SI 
RWKrihffloa^^ tttfflbrjBftS *t fcSLRI«*.iL* 
is i if* oj&jft* ft * * - k l- * * o 

[0 0 13] 

iM9 3iimiJJ;U ! 2 4 8 nm K r FiSK'CjfcSr'S.lR 

tc> 3~r>r v^ofgo/N- K-^-^v^flfUSMRRlE 

OSMR^t *^.XA£SAL£o #f&9JT?l±aS*R 
(&Ojft*tt4» <£ Efltffc^cfcttjWi* S ft, ##&93<DR#}- 

*$itrv^<o-e, Jty^v^o^ iS^tPnib^Tg 

[0 0 14] *^OgK?ritffi-r-&7t:«!>U*^<0* 
«RJ*ttJhR»;fflv» ^> it£»8&<0**S(±Tfe<7>fb^:£ 
l is <t yf'fb^S; 2?>£.o K7FZixz> 0 

[0 0 15] 
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Re Rs R» 

-LjJctK Ra. Rb, Rc> Rdii^*t-?**T-*.3Sf £ fcli* •?■ 
Ri ~R9»±-ett-rtL7K^ CKn**/, >h*v 

c i - c 5 l < ii#a& $ tifzMm v<nim 

<&.<r>r )v*iv^ T;^=' ; ¥->T;^^;^^ w, x> y< zii 
-e-^-mo. oi-o. 9 9<7)^e^itmx n(±-^tt-rtt 

[0 0 17] ##!9lK#<&fi-£"fc«i 1 9 3 nTa.Ui.Xf 2 
4 8 nm-eW)5 { e:i,iTi:i 9 3 nm^-tU^ 4 8 

So 

[0018] *»wu«*«rEfb*S:i oa-fr#ii»-T 

0. 0 1-0. 9 9X'$>2> 0 

[0019] t tzil%&. 2 <7>g£-#<±9-7 > h 57*'? 
M^vA7i") V- hflUMfe. KD+-/7A'^ 
*7?'J V- h^*fi:#, y-»7^) U- 



ifrco^e^itiio. 0 1-0. 9 9T-*^o 

[0020] *»wu«*ft*S: i <£ Wb^S; 2 01 

*H*fe«-e* •) x ffiL< 142,2-7 VfcT;*. ^y7"fn; 

30 (aibn) , aMfbr-t^A', a»fb9«>u/Ux * 
i t - ilgtfb ff- * frh m z> tr * - -f<r> «f e> SiR s 
*ifc^»< t«bv»-j*ii*»io-e**. ifc, ■ffiffl-rs^ 

Mtli, Hft»fc***«-C* •) , »S t < <±x b 9 K 
D77>, h.fl'.x.V, >^-;i/jr.-^;i^y h >j3 

[0021] fi^-stDti. so-so "cozagteB-ei* 

fbP5£2<ofi-g-#t. Tie«t-fE«or > h 
40 h&zy^-^v^frbmvizfttz ^-rttfr 1 -=> t 

tzH 2 ^lAJcnrntoM t *&A,X'%2>K%t®]]km<n®.f8L 
%V&&&-$~ -So 

[0 0 2 2] 

[3E2] 



-7- 



(8) 



001-49231 



IS 



14 



ceo 


CH.OH 

aio 


r 

CCO 


OH 
1 

ceo 




OH 

1.2.1 0-r>->?1r>-h 9 tS- 
- jV 




CH-W3H 

oio 

teS^C 10 


ft^a: ii 


2 -T* /- 7 - - 

5 h- fi) ^^✓tr 

5 / [2. S -b) ff i?^- a 
<t**t 12 


NX, 

o£6 

o 

i -r 5 ✓7->' V9+y ^ 

<t« 13 


fl^st 14 


Oft 

1 . 5 - * K o * *s7 V 1-5 

teMlis 


c6o 

•fc^St 16 


9 cr 

oS 


CCO 

<* 

<fc*itl8 


*l 

o 
1 

cdo 

"** ft** 19 


1 
o 
1 

r-o 

cc6 

Wife 



- Cs <7)^SI« L < li#S& $ ittzmm L < J±fl*« 50 
[0 0 2 3] *»fi!U«*E»l»jhBtoa«»l±«IEfb 

£0. 1-3 0S.%r%mtQLfi:?&WLZy-<)l>9- , )>y 
[0 0 2 4] COI#Uttffl1-*#*»fl|tM\ 

#<7)Sl:^it •) 2 0 0-5 0 0 OSfi%36 J SS Lv> 0 

[0 0 2 5] *^tC«i I g:mjtmfi'&fr«i2 4 8 n 
m KrF, 193nm A r F 33 X If 1 5 7 n m F 

tz. A r FjfeOWCSjfclt LTE-k'-A, EUV (ext 50 



reroely ultraviolet) . 4 * > tT- t^^ffli"^^ 
[0 0 2 6] 

[9-7> h57*ft Kt + yA7^ U I — h- 
(2-fc: Kn + yxf^7?'J I'- K) -^U vv^M 9 

9-7> F7 7*fK M + -/A7* 'J V- KO-g-fiE 

h77*ft Kt^vAO. St^ttf'J v > 
0. 5*^ifF7tKn77>CSS?*^ 7^ 
U a -f ;u ? n <; K0. 5*^*iDx./w 0 Rt&^ffiSrjS® 

M«*>rftoTi£ff3S@g£fiJfflLTf£»S-£;s> TIE 
Oft^S2 1T*S*149-7V r- 57m K**->A 
7^ V I'- f^'bix/Jc i<?)^ ^<omi8 0%T* 

[0 0 2 7] 
[ft 7] 
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(21) 



(2-b Kn + yxfjPT^U l"- M -y"V vv^> * 
9-7 > h57^ftKt*'>A7>^ - h***0. 



76 



70 

























0J 









*W y*>» ^')l/-hO. 2 5 0 OmlOA^E 

KD77> (THF) 3 0 0 gSrAttTSS^Kil^U 2, 
^-T/lf^-fvyfnxhU^ (AIBN) £0. 1-3 
g AtlfcflU Iffi^Tt 6 0-75 riaKT 5-2 
0B#WRJS$*fco KJ&ttTfk :o»«fxf^x- 

LTt£fl^*&fc, ffc*5fc2 2 0#'J [9-7 > b^ 7 ;P 
ftKt^yA7^Jl/-h- (2-tKn^yxf;l/7 
? U V-b) -^'JyyiMn'Jlz-h] 

[0 0 2 8] 
UtS] 



02 



(22) 




#ij [a-7>h77^ftKt^yA7^ , jV-h- 
(3-fc Kn^y^n fcT;W7* U I— h) -^U yyiM 

W-bijiiteO. 5*^ S-tKn^yyne^7^ 
'Jl/-b0. 3^^ /'iyy^M^^'Jlz-hO. 2 
•=6^^ 5 0 0ml<7)^7 7^^HAtLTa^t^7& ? ^. 
WI*U:fh7bKn77> (THF) 3 0 0 gU 
*l-Ct&£K«£-U 2,2'-7VtfX>f V^fox h U ;u ^ 



30 




(AIBN) *0. 1 -3 gA*tfc». tffl«Tt6 0 
-7 5t:SJST'5-2 OWFWKJC&S^rfco KlSttTIk 

sjey [9-7>h77^ftKt^ryA7^'JV-h- 
(3-1: Ko + y-rDe^T^V V- h) -^U 

8 fc« 

[0 0 2 9] 

ft 9] 



(23) 



nmm3 

#y [9-T> YvT^TM Y***sUT W V- h- 
(2-fc KD*yxf^7^ "J U- M -^y yy>7> 

&-7 > h77m K**yA7^U bififiteO. 

2-t Kn^yxf;i,7^iji/-h0. 3*>K 
^'J vv^U;* ^^'Jl/-h0. 2^;U£ 5 0 0ml<O*Jg 



50 



Kn77> (THF) 3 0 0 g *A*vCS£^Ufi-frU 2, 
2?-T*S\£*4 vf+xi— h (AIBN) £0. 1-3 
gA^t, if»Tt*6 0-7 5 CWe 5-2 

UKi^^i:, it*S:2 40^'J [9-7>h77^ 
ffcKt^yA7^ , Jl/-h- (2-t Kn^yxf;i/7 
-^'Jyy>7^Jl/-H #re* c #<b*t 



-9- 



(10) 



17 

tz 0 :o^gt)$li8 0%T^of: c 
[0 0 3 0] 



. #^2 0 0 1 - 4 9 2 3 1 
18 



* Iffcl 0] 




(24) 



sPV [9-7> h77^n K**vAT* V U- h~ 

KKn*y^n^7^']l/-h0. 3^e 
/K ^'Jyy^7^'JV-h0. 2 ^^fc 5 0 OmIOA 

HKn77> (THF) 3 0 0 g * A*LT^£Kffi^U 
2,2' -r^'f vrfn- h (AlBN) *0. 1- 



3 g tffi^Tt 6 0-75 CiSSt 5 - 

mm->^7^ 1 JWh- (3-t: Kn + y-Zne 
)\sT 9 } ) V- H -^V yy^7^J V- H 

[0 0 3 1] 

20 If fc 1 11 




r° 




r° 
? 


? 
i 


? 




CH 


OH 


H 2 C< 0 



(25) 



#U [9-7>h97mK**'>A7^Vl/-h- 

9-7 > F77m Kt^yA7^')l/- b***0. 
5^;K 4-tKD^y^f;P7^ , Jl/-fO. 3^e;w 
y^U */y>7^J l/-h0. 2 ^USr 5 0 0m\<r>%Jgy 

□ 77> (THF) 3 0 0 gSrXnt^Ca^l^ 2,2'- 
VTfn- h U ;u (AlBN) * 0 . 1-3 gA 



40 



fifcft. a*#H*T-C 6 0-75 riasr- 5-20^ 
Kt*yA7 * U V- h- (4-tKn + yyf^7^V 

v-h) -yyy-»7^yp-Htiim^o 

[0 0 3 2] 
[ft 1 2 ] 
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OH 
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19 

(2-b Kn^ryxf;i/7^ U h) -^V vv^> * 

9-7 > b 77^n K**vA^^^Ul/ - 
9-7>h77mKt^yA0. 5 ^e/ui: fcf U v > 
0. 5mrh7HKn77>l:iR?^ 
^'jo^^nv K0. 5-=e^S:lnxfco RfcitifcSrifi 
«Lfc$L tfcx^7-tf-h"Cj|liBLfcft, SgiS* 

E^)ffc*S2 7T^S*l*9-7> h77m K**v 

%Xhotz 0 
[0 0 3 3] 
[ft 1 3] 



20 



70 




[9-7 > f 5 7^f b K**y A ^ ? ? »J V- f - 

9-7 > b7 7;Urk: K**->A;* 'J 1/- b¥S;te 
0. 5^^ Kn + yxf^T^ U U — b 0. 3^6 

>K ^'jyyiM^^'Jlz-FO. 2 ^I'S: 5 0 OmlO 

7U'n77> (THF) 3 0 0 g£A*lT^:lC&£- 
U 12 , -7 1 /W'fy , /fDib^ (AIBN) £0. 
1 - 3 g Afifcffc. Iffi^Tt 6 0-75 ri^JKT* 
5-2 0WWRl5&^:fco S£»T&. -<7>i#i££^ 

b77^7 J HKt^yA^^^Vl/-f- (2-fcKn* 
yxf^/7 * U b) -^'J vv» ^^'JW b] 

[0 0 3 4] 
lit 1 4 ] 



(28) 



HiSfll7 

[9-7> F77^ft K**vA>^U U-b- 
(3-b Ko^yT'n tf;PT^ 'J b) -^U vv^;* 

^6tML/:9-7> h7 7m Kt*yA> * 
^Viz-httW. 5-=e;k Kn*->-/nif>u7 
^Vl—bO. 3^;K ^VyyiM^^'Jl^-hO. 
2*;i"£5 0 OmlO;kJg7 7;*:3UAftT«#L&£ ? 
f*!)ffltl^:fh7t Kn77> (THF) 3 0 0 g 



40 



(AIBN) £0. 1 - 3 gXiitzfe. Sff l^Tt* 
6 0-7 5t:i^aT-5-2 0B#WRi£S«tfrt: o fUSifcT 

9^#'J [9-7> h?7m Kt^yA> V- 
b- (3-HKn^yyn^7^JV-h) -^'Jyy 

118 1 %X$>otz 0 
[0 0 3 5] 
lit 1 5 ] 
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(12) 



^2 0 0 1 -4 9 2 3 1 




(29) 



[9-7 > h77;VfH K**yA^ V U — h- 

9-7 > h77^fb Kt^yA^ ^'JV- big-ite 

yy>^n'Jl/-fO. 2^6;U^ 5 0 

yy> (THF) 3 0 0 g £ AtLT^^rS^ U 2,2'-7 
y^X^vyfnzf'Jjl, (AIBN) £0. l-3gAft* 







































03 






0J 







iO * Sffl^TT* 6 0-75 tSJtt 5-20 B#fffl 

fk^3 0O^ e, J [9-7 > Y yT 1^7*^ K 

£ 0 CO^#S0$li8 1%-C*oto 
[0 0 3 6] 
[ft 1 6 ] 



J0.2 



(30) 




OH 



[9-7>h77iWWyA^^^ 1 Jl'->- 
(2-fc Yu**sx-+frT* "J l"- H -^J yy>7^ 

9-7> h77^n Kt^y^^^V V- 
0. 5^^ 2-b Kn^ryxf ;l^7^ ^ l^- h 0. 3^6 
;K Hyy>7*'JV-h0. 2^^* 5 0 Oral^A 
jg-7^^^^AtLT*^L^^^>, f*fflfLf:f h7 
t: KD77> (THF) 3 0 0 gfcAft-C^Kffi^U 
1J?-TW7*4 V/fn- h y;U (AIBN) 5:0. 1- 3 















03 









30 * 3 g A*Lfcf£, tf^a^Tt 6 0-75 *Ci&K"C 5 - 

iBLTte*$*&4:, ft** 3 [9-7>h^7 

;V7^V1/-H -^'Jyy>7^JU-H 

[0 0 3 7] 
lit 1 7 ] 



0.2 



1 ) 




OH 



st&m o 



50 tfy [9-7 > h77il/ft Kt*yA> y h- 
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9-7> YvTfrTM K**vA> ^'JW h Jg-iffc 
0. S^K 3-H Kn^rv-/De^7^'J!/-h0. 3 
^Jyv>7^'Jl/-F0. 5 0 OmIO 

7tKD77> (THF) 3 0 0 g SrXtLT^HS^ 
U 2,2*-7V*fcf>W V^fni h y )U (A I BN) 5:0. 
1 -3 gXtitzlk. a*»B»T-e6 0-7 5tSSt* 



24 



♦ 5-2 0B#WJKJSS*fco RJ&»T». :o»«ixf 
;u jc - -r >U i It y — 7 /u ^ * > jg£ j:}tRS* tz 
ffe, «iLT*£»S-*4fc. ffc**3 20#'J [9-7 > 
h77^fbKt + vA^^^'Jl/-h- 
yrnt:>7^ U h) -^U yy>7^ 1 J h] 

[0 0 3 8] 
[fL 1 8 ] 



















0.5 




03 





D.2 



c=o 

1 


r° 


r° 


? 
If 


? 

OH 


? 



(32) 



gitm i 

0. 5*)K 4-tKn + v7'f^7^ l Jl'-b0. 3 * 
>K ^y-»7J";i/-H. 2 5 0 OmlOA 

tKn77V (THF) 3 0 0 g «:A*LT££K»-&-U 
2,2'-7 , /lfX'fv7fnihV^ (AIBN) £0. 1- • 



* 3 g AftfcSL StfHMTt- 6 0-7 5 "CiSST- 5 - 

^fk K**yA^ V- h- (4-t Kn + y7"f 

10 0 3 9] 
lit 1 9 ] 

























0.5 










nitm 2 

#ij [9-7>h77mKt^ryA7^Jl/-h- 
(2-t: Kn^yxf;i/7^'J h) -^U yy» * 

9-7>h77m K**yAT^y l^ifrO. 

3^e;K 2-t Kn^yxf^7^'j h o. 3^e;w 

^'jy^M^^'ilz-hO. 2^e;K 
v-ho. 2^;i^£ 5 o Omio&JS^x^tiAft-tS 
»Li#f>, WffltU:fF7l<Kn77> (THF) 
3 0 0 g^A^T^UiE^U 2,r-T*S\£x<( Vf 



J 0.2 







? 




OH 


> 



(33) 



^n-hu;u (AIBN) 5:0. 1 - 3 gXtcfz^ 
i^Tt6 0-7 5 t:iSJK-C 5 - 2 0 B#BRj£$-*fco 

ft**3 4 0^J [9-7>b77^Kt^yA7^ 
(2-t:Kn^yxf;v7^W-h) -^U 

%hftfz 0 C<7)B|<7)$gt)$|j:8 0%T-4of:o 
[0 0 4 0] 
[ft 2 0] 
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^H3 2 0 0 1 -4 9 2 3 1 



r° 

o 

I 

B 

CH 








r° 


? 


T 


? 




r 


CH, 


OH 







2(5 



(34) 



#y [9-7> h 7 7^ K**vA7*y l"- h- 

9-7 V h77W Kt^yA7^'JV- MMftO. 
3 ^e;K 3-t: KD + y-Zn fcf^7 * V V- h 0. 3^6 

^'JU-bO. 2^^£ 5 0 OmlcDAJg^xnUAft 

F) 3 0 0 g*A*lT^Kft<frU 2,2'-7/a^V* 




70 *-/^n- h (AIBN) £0. l-3gAilfcft, 

t> ft^3 50#y [9-7>b77^fl:Kt^yA 
7^yv-h- O-bKn^y^n^r^^-M 
-^y vv;i^ ^ui/- 

»JB**»<b;ftfco :oi»o*8 0¥ii7 9%T*ofce 
[0 0 4 1 ] 
[ft 2 1] 



C 3 5 ) 



4 

#y [9-7> h77^ft wv^7^ y h- 

KD*yif^7? UWh) -^y yy>7^ 

9-7 > b 77^ft K**yA7?'Jl/- M£S# 0. 

2-tKn#yxf^7^'Jl/-h0. 3^e;K 
^'Jyy>7^'Jl/-F0. 2 ^6;K ^fiM^'Jl/ 
-h0. 2^t;U£ 5 0 0rolOAJS7^^nUAttT«fis 
LWb, ^ffltL/:f b7HKn77> (THF) 3 
0 0 g*A*LT5fc£Uft£-U 2 n Z-T % S\£X'(\m- X 




r 


r° 


CH 


? 

OH 



*nxhV^ (AIBN) £0. l-3gAii/:t, SSK^H 
30 ^Tt6 0-7 5t:^JST*5-2 0 B*WRl&S*fco R 

W3 6 0#V [9-7>h77;VftKt^yA7^V 
U-b- (2-tKn^yxf^7^'Jl/-h) -^'Jy 

tLTto ioi§o*a»)$ii8i%-e*ofco 

10 0 4 2] 
[ft 2 2] 



(36) 




o 



CH, 



1 5 

.-Ky [9-7>F77^fl:Kt^yA7^^-h- 
(3-fc Kn^y^n fcf^T * 'JP-F) -^y yy>7 



50 



9-7 > h7 7^ft Kt^yA7^ y V - h jjLfiteO. 
3^K 3~fc Kn + ->yntf^7^ y U- h 0. 3^ 
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05) 



27 

UV-hO. 2^^S: 5 0 OmlOAJaE^^nUAtiT 
a»L4**e>, fAffitUrh9iiKD7?> cm 
F) 3 0 0 giXtiXfE&lZfc&l^ 2,2'-7 7lf^-f V 
rfn-hVJP (AIBN) 4:0. l-3gA<i)t^ fi3R 




#SJ2 0 0 1 -4 9 2 3 1 
7>'Jl/-h- (S-fc Kn + ->7n tf;UT? y l"- b) 

-^y yy^r^v u- h-*^* ??v\s-h] m 

[0 0 4 3] 

[ft 2 3! 



3 7 ) 



6 

[9-T> mvAT^'J h- 

(4-fe: Kn*y7f/l^7^ , J h) -^U */ 9 JfrTtr 

9-7 > F7 7^fH K* + ->A7^'Jl/- f^-fi^O. 
3^e;K 4-tKD^ry7 , f^7^ , Jl'-f0. 3^e;K 
/'Jyy>7^'JU-h0. 2^e;K >^;i^**yv 
-hO. 2^5:5 0 0mi^AJic-7 7^n^AttT«fls 
L&rt ? t>. WffltL/:f b^fc Ko77> (THF) 3 



^n-h'J^ (AIBN) 5:0. l-3gAftfcft, M#^H 
UTT 6 0-75 lC«JSt? 5-20 B*HRl&**fco BL 

[9-7>h77;i/fKKt^yA77 I J 
I*-- h - (4-l:Kn^y"/f;i/7^ , Jl/-H -/'Jy 

[0 0 4 4] 
[ft 2 4] 





















0.3 




0.3 




0.2 









c=o 

1 


\ 

CH 


? 


r 




H 2 C^ 



(38) 



*Jfc«l 7 

#y [9-r> h^r^r**: k**->a> y 

9-T> h97^7't Kt^ryA> y V- hijiiffc 
0. 3^;K 2-t Kn^ryxf ^7 7 'J I/- h 0. 3 ^ 

>K T'VyyJMM^u-hO. 2^e;K 
^Ji/-h0. 2^e;u^ 5 0 OmKoXj&y^xzuzAth 

F) 3 0 0 g*AitT^K*frU 2,2'-7^X^f7 



7fnxf'J^ (AIBN) 5:0. l-3gXfLfcft, 

0-7 5 tfiSt 5-2 0«fHRJ£S^t 

^)V^*^>mmzttM2*tfz&, ii8LtK#S*4 
40 ft¥S3 9 0#'J [9-7>F77mKt^yA 

>?^yv-h- (2_t Kn^yxf^7^ , Jl/-h) 

-^y ^ i Ji/- h-*^/i^ ?*y h] 

*ifc 0 :owa»)*ii8 0%t*ofco 

[0 0 4 5] 
[ft2 5] 
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(39) 



$mm 1 8 

(3-k: KD + y^ntf^T^ y V- h) 

0. 3^K 3-HKn^y"/n^7^Jl/-h0. 3 
**yv-h0. 2^^?: 5 0 0ml 7*:^:: A 

(THF) 3 0 0 girXtiX^^Z^L, 2,2'-7V**f* 
^yyfn-hij;p (AIBN) £0. 1 - 3 gXfitz^ 



JO *lffi^TT*6 0-7 5t:^*T-5-2 OBf^Rj^^ 

A^^iJV-h- Kn^r y^o fcf;U7^ y V- 

M -^y yy^M V U™ h ^VV- 

[0 0 4 6] 
[ft 2 6] 

*20 













0.2 








(40) 



*M0O1 9 

#y [9-7y^77mK^^yA^^Jl/-h- 
(4-fc Kn^vWT^'J V- h) -iTU yy>^ * 

9-7 > h ^r;i-T-*t: K^^i/A^ 99 y lx- 
0. 3-=e;K (4-tKn^yyfju7^'Jl/-h0. 3 
^e>K /'JyyJM^^Uiz-FO. 2^e;K ^-f-^^ 
^'JV-FO. 2^6;U^r 5 0 0mfOAic-7^XntCA 

CmF) 3 0 0 g^AttT^H^L, 2,2'-77lfX 
4V7*V-h*)A> (AIBN) £0. l-3gAftfc«, 



J0*a*»n*tT-C6 0-7 5t:ajS-C5-2 O^IBSfi&S 

4fc> ft¥A41(0*'J [9-7 > h77^ft Kt^ry 
A***yv-]*- (4-bKn^yyf^7^JV- 
h) -^'J yy^M ^Vl/- h 9 9 y 

[0 0 4 7] 
[ft 2 7] 




(41) 



H#S£9 2 0 



50 #y [9-7> h 77m Kt*y^^ y f- 
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(2-fc Yu**/3L*frTir*) H -$"J vvrt'T * 

0. 3^^ 3^6 

UP-hO. 2 ^6;U^ 5 0 Omlco^LJg^^^niiAtlT 
a#L^^f^fflfUfh7tKu77> (TO 
F) 3 0 0 g*A*lT*^K*ft'U 2 % T-TV\£x<tV 
-X*U-Y*)n, (AIBN) SrO. l-3gA*lfc», ' 



32 




*fi^Tt6 0-7 5t:^JSr*5-2 0B#IWRl6S* 

ft*;*4 2 [9-7 > h7 7m Kt*yA 

^^^'Jl/-h- (2^Kn^yxf^7^'jI/-h) 

[0 0 4 8] 
[ft 2 8] 



(42) 



%ftffl!2 1 

#U [9-7>h77^ffcKt^vA^^^'JI/-h- 
(3-fc KD^yyne^r^ -V 1 ) *sV)VT 

9-7> F7 7;W K* + vA> >; l^- 
0. 3^^ S-bKn^y^n^r^W-FO. 3 
^'Jyy^T^'Jlz-FO. 2^;K >*^;i^^ 
*UU-hO. 2^6;U£ 5 0 OmlOAJg^X^UAft 
t«#L^P), f^tLf:fh7liKn77>' (TO 
F) 3 0 0 g^AiiT^U^l, 2,2'-77^>{y 
^fnxf»j;i, (AIBN) £0. l-3gA*UtH&. Sit* 



*»H*T-e6 0-7 5t:SJSr*5-2 O&StB&fcS-* 
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pattern with KrF laser beams by polymerizing a monomer 
composition containing a 9-anthraldehydoxime (meth)acrylate 
monomer. 

SOLUTION: A monomer composition containing 0.1-0.99 mol of 
a 9- anthraldehydoxime (meth)acrylate monomer represented 
by formula I or II, 0.1-0.99 mol of a hydroxyalkyl (meth)acrylate 
monomer, and 0.1-0.99 mol of a glycidyl (meth)acrylate is 
polymerized in the presence of an initiator to obtain a polymer 
represented by formula III (wherein Ra, Rb, and Rc are each H 
or methyl; R1 to R9 are each H, hydroxy, methoxycarbonyl, 
carboxy, hydroxymethyl, a 1-6C alkyl, or an alkoxyalkyl; w, x, 
and y are each a molar fraction of 0.01-0.99; and m and n are 
each 1-5). This polymer is dissolved in an organic solvent. The 
solution is filtered, then applied to a substrate, and hard-baked 
at 1 00-300°C to form an antireflection film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] 9-anthra aldehyde oxime acrylate which has the structure of the following chemical formula 21. 
[Formula 1] 



(21) 




[Claim 2] The manufacture approach of 9-anthra aldehyde oxime methacrylate of said chemical formula 21 
which adds acryloyl chloride after dissolving 9-anthra aldehyde oxime and a pyridine in a tetrahydrofuran. 
[Claim 3] 9-anthra aldehyde oxime methacrylate which has the structure of the following chemical formula 
27. 




(27) 



[Claim 4] The manufacture approach of 9-anthra aldehyde oxime methacrylate of said chemical formula 27 
which adds methacryloyl chloride after dissolving 9-anthra aldehyde oxime and a pyridine in a 
tetrahydrofuran. 

[Claim 5] The polymer compound which has the structure of the following chemical formula 1 . 
[Formula 3] 




( l ) 



Re R5 R4 
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(Amoiig the top type, in Ra, Rb, and Rc, hydrogen or a methyl group, and R1-R9 show wx, and, as for the 
mole ratios m and n of 0.01-0.99, the alkyl of hydrogen, hydroxy ** methoxycarbonyl, carboxyl, 
hydroxymethyl, the permutation of C1-C6, the straight chain by which unsubstituted was carried out, or 
branched chain, alkoxy alkyl, and y show the constant of 1 thru/or 5, respectively.) 
[Claim 6] Pori hydrogen and whose w:x:y of a methyl group, and R1-R9 hydrogen, and Rc and Rd are 
0.5:0.3:0.2, respectively for Ra and Rb and m and whose n are 2 and 1 , respectively — the polymer 
compound according to claim 5 which is [9-anthra aldehyde oxime acrylate (2-hydroxyethyl acrylate)- 
glycidyl methacrylate]. 

[Claim 7] Pori hydrogen and whose w:x:y of a methyl group, and R1-R9 hydrogen and Rc are 0.5:0.3:0.2, 

respectively for Ra and Rb and m and whose n are 3 and 1 , respectively — the polymer compound according 

to claim 5 which is [9-anthra aldehyde oxime acrylate (3-hydroxypropyl acrylate)-glycidyl methacrylate]. 

[Claim 8] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 Ra, Rb, and Rc are 0.5:0.3:0.2, 

respectively and m and whose n are 2 and 1 , respectively — the polymer compound according to claim 5 

which is [9-anthra aldehyde oxime acrylate (2-hydroxyethyl acrylate)-glycidyl acrylate]. 

[Claim 9] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 Ra, Rb, and Rc are 0.5:0.3:0.2, 

respectively and m and whose n are 3 and 1, respectively — the polymer compound according to claim 5 

which is [9-anthra aldehyde oxime acrylate (3-hydroxypropyl acrylate)-glycidyl acrylate]. 

[Claim 10] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 Ra, Rb, and Rc are 0.5:0.3:0.2, 

respectively and m and whose n are 4 and 1 , respectively — the polymer compound according to claim 5 

which is [9-anthra aldehyde oxime acrylate (4-hydroxy butyl acrylate)-glycidyl acrylate]. 

[Claim 11] Pori hydrogen, and whose R1-R9 Ra and Rc of a methyl group and Rb are 0.5:0.3:0.2 about 

hydrogen and w:x:y, respectively and m and whose n are 2 and 1, respectively — the polymer compound 

according to claim 5 which is [9-anthra aldehyde oxime methacrylate (2-hydroxyethyl acrylate)-glycidyl 

methacrylate]. 

[Claim 12] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 a methyl group and Rb are 0.5:0.3:0.2, 
respectively for Ra and Rc and m and whose n are 3 and 1 , respectively — the polymer compound according 
to claim 5 which is [9-anthra aldehyde oxime methacrylate (3-hydroxypropyl acrylate)-glycidyl 
methacrylate]. 

[Claim 13] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 a methyl group and Rb are 0.5:0.3:0.2, 
respectively for Ra and Rc and m and whose n are 4 and 1 , respectively — the polymer compound according 
to claim 5 which is [9-anthra aldehyde oxime methacrylate (4-hydroxy butyl acrylate)-glycidyl 
methacrylate]. 

[Claim 14] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 a methyl group, and Rb and Rc are 
0.5:0.3:0.2, respectively for Ra and m and whose n are 2 and 1, respectively — the polymer compound 
according to claim 5 which is [9-anthra aldehyde oxime methacrylate (2-hydroxyethyl acrylate)-glycidyl 
acrylate]. 

[Claim 15] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 a methyl group, and Rb and Rc are 
0.5:0.3:0.2, respectively for Ra and m and whose n are 3 and 1, respectively — the polymer compound 
according to claim 5 which is [9-anthra aldehyde oxime methacrylate (3-hydroxypropyl acrylate)-glycidyl 
acrylate]. 

[Claim 16] Pori hydrogen and whose w:x:y of hydrogen, and R1-R9 a methyl group, and Rb and Rc are 
0.5:0.3:0.2, respectively for Ra and m and whose n are 4 and 1, respectively — the polymer compound 
according to claim 5 which is [9-anthra aldehyde oxime methacrylate (4-hydroxy butyl acrylate)-glycidyl 
acrylate]. 

[Claim 17] The manufacture approach of the polymer compound of said chemical formula 1 to which the 
polymerization reaction of 9-anthra aldehyde oxime acrylate system monomer, a hydroxyalkyl acrylate 
system monomer, and the glycidyl acrylate system monomer is carried out in a solvent with an initiator. 
[Claim 18] The mole ratio of each of said monomer is the manufacture approach according to claim 17 
which is 0. 1 -0.99:0. 1 -0.99:0. 1 -0.99. 

[Claim 1 9] Said initiator is the manufacture approach according to claim 1 7 which was chosen from the 
groups who consist of 2 and 2-azobisisobutyronitril (azobisuisobutironitoriru), an acetyl peroxide, 
peroxidation lauryl, and t-peroxidation butyl and which uses any one at least. 

[Claim 20] Said solvent is the manufacture approach according to claim 17 which was chosen from the 
groups who consist of a tetrahydrofiiran, toluene, benzine, a methyl ethyl ketone, and dioxane and which 
uses any one at least. 
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[Claim 21] Said polymerization reaction is the manufacture approach according to claim 17 carried out in a 
50-90-degree C temperature requirement. 

[Claim 22] The polymer compound which has the structure of the following chemical formula 2. 
[Formula 4] 




(Among the top type, in Ra, Rb, Rc, and Rd, hydrogen or a methyl group, and R1-R9 show the alkyl of 
hydrogen, hydroxy ** methoxycarbonyl, carboxyl, hydroxymethyl, the permutation of C1-C6, the straight 
chain by which unsubstituted was carried out, or branched chain, and alkoxy alkyl, and, as for the mole 
ratios m and n of 0.01-0.99, w:x:y:z shows the constant of 1 thru/or 5, respectively.) 
[Claim 23] Pori hydrogen and whose w:x:y:z of a methyl group, and R1-R9 hydrogen, and Rc and Rd are 
0.3:0.3:0.2:0.2, respectively for Ra and Rb and m and whose n are 2 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime acrylate (2-hydroxyethyl acrylate)- 
glycidyl methacrylate methyl methacrylate]. 

[Claim 24] Pori hydrogen and whose w:x:y:z of a methyl group, and R1-R9 hydrogen, and Rc and Rd are 
0.3:0.3:0.2:0.2, respectively for Ra and Rb and m and whose n are 3 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime acrylate (3-hydroxypropyl acrylate)- 
glycidyl methacrylate methyl methacrylate]. 

[Claim 25] Pori hydrogen and whose w:x:y:z of a methyl group, and R1-R9 hydrogen and Rd are 
0.3:0.3:0.2:0.2, respectively for Ra, Rb, and Rc and m and whose n are 2 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime acrylate (2-hydroxyethyl acrylate)- 
glycidyl acrylate methyl methacrylate]. 

[Claim 26] Pori hydrogen and whose w:x:y:z of a methyl group, and R1-R9 hydrogen and Rd are 
0.3:0.3:0.2:0.2, respectively for Ra, Rb, and Rc and m and whose n are 3 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime acrylate (3-hydroxypropyl acrylate)- 
glycidyl acrylate methyl methacrylate], 

[Claim 27] Pori hydrogen and whose w:x:y:z of a methyl group, and R1-R9 hydrogen and Rd are 
0.3:0.3:0.2:0.2, respectively for Ra, Rb, and Rc and m and whose n are 4 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime acrylate (4-hydroxy butyl acrylate)- 
glycidyl acrylate methyl methacrylate]. 

[Claim 28] Pori hydrogen and whose w:x:y:z of hydrogen, and R1-R9 a methyl group and Rb are 
0.3:0.3:0.2:0.2, respectively for Ra, Rc, and Rd and m and whose n are 2 and 1, respectively ~ the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime methacrylate (2-hydroxyethyl acrylate)- 
glycidyl methacrylate methyl methacrylate]. 

[Claim 29] Pori hydrogen and whose w:x:y:z of hydrogen, and R1-R9 a methyl group and Rb are 
0.3:0.3:0.2:0.2, respectively for Ra, Rc, and Rd and m and whose n are 3 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime methacrylate (3-hydroxypropyl 
acrylate)-glycidyl methacrylate methyl methacrylate]. 

[Claim 30] Pori hydrogen and whose w:x:y:z of hydrogen, and R1-R9 a methyl group and Rb are 
0.3:0.3:0.2:0.2, respectively for Ra, Rc, and Rd and m and whose n are 4 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime methacrylate (4-hydroxy butyl 
acrylate)-glycidyl methacrylate methyl methacrylate]. 

[Claim 31] Pori hydrogen and whose w:x:y:z of hydrogen, and R1-R9 a methyl group, and Rb and Rc are 
0.3:0.3:0.2:0.2, respectively for Ra and Rd and m and whose n are 2 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime methacrylate (2-hydroxyethyl acrylate)- 
glycidyl acrylate methyl methacrylate]. 

[Claim 32] Pori hydrogen and whose w:x:y:z of hydrogen, and R1-R9 a methyl group, and Rb and Rc are 
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0.3:0.3:0.2:0.2, respectively for Ra and Rd and m and whose n are 3 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime methacrylate (3-hydroxypropyl 
acrylate)-glycidyl acrylate methyl methacrylate]. 

[Claim 33] Pori hydrogen and whose w:x:y:z of hydrogen, and R1-R9 a methyl group, and Rb and Rc are 
0.3:0.3:0.2:0.2, respectively for Ra and Rd and m and whose n are 4 and 1, respectively — the polymer 
compound according to claim 22 which is [9-anthra aldehyde oxime methacrylate (4-hydroxy butyl 
acrylate)-glycidyl acrylate methyl methacrylate]. 

[Claim 34] The manufacture approach of the compound of said chemical formula 2 to which the 
polymerization reaction of 9-anthra aldehyde oxime acrylate system monomer, a hydroxyalkyl acrylate 
system monomer, a glycidyl acrylate system monomer, and the methyl methacrylate is carried out in a 
solvent with an initiator. 

[Claim 35] The mole ratio of each of said monomer is the manufacture approach according to claim 34 
which is 0.1-0.99:0.1-0.99:0.1-0.99:0.1-0.99. 

[Claim 36] Said initiator is the manufacture approach according to claim 34 which was chosen from the 
groups who consist of 2 and 2-azobisisobutyronitril (azobisuisobutironitoriru), an acetyl peroxide, 
peroxidation lauryl, and t-peroxidation butyl and which uses any one at least. 

[Claim 37] Said solvent is the manufacture approach according to claim 34 which was chosen from the 
groups who consist of a tetrahydrofuran, toluene, benzine, a methyl ethyl ketone, and dioxane and which 
uses any one at least. 

[Claim 38] Said polymerization reaction is the manufacture approach according to claim 34 carried out in a 
50-90-degree C temperature requirement. 

[Claim 39] The constituent containing the compound of said chemical formula 1 for antireflection films. 
[Claim 40] The constituent containing the compound of said chemical formula 2 for antireflection films. 
[Claim 41] The constituent for antireflection films with which one or two additives or more which were 
chosen from the groups who consist of the chemical formula 3 in the following table 1 thru/or 20 including 
any one among the compounds of said chemical formula 1 or a chemical formula 2 were added. 
[A table 1] 
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(With a table 1, Rl, R2, and R3 show in independent the alkyl of hydrogen, hydroxy ** alkyl, 
hydroxymethyl, the permutation of C1-C6, the straight chain by which unsubstituted was carried out, or 
branched chain, and alkoxy alkyl, respectively.) 

[Claim 42] The manufacture approach of the antireflection film formed by filtering this solution, applying to 
a lower layer, and carrying out hard baking after dissolving either of the compounds of said chemical 
formula 1 or a chemical formula 2 in an organic solvent. 

[Claim 43] Said organic solvent is the manufacture approach of the antireflection film according to claim 42 
which was chosen from the groups who consist of ethyl-3-ethoxy propionate, methyl-3-methoxy propionate, 
a cyclohexanone, and propylene glycol methyl ether acetate and which uses any one at least and uses said 
organic solvent in 200 - 5000% of the weight of the amount of antireflection film resin. 
[Claim 44] The temperature at the time of hard baking is the manufacture approach of the antireflection film 
according to claim 42 which is 100-300 degrees C. 

[Claim 45] The manufacture approach of the antireflection film formed by filtering the solution which added 
1 or two or more additives which were chosen from said table 1 after dissolving either in an organic solvent 
in the compound of said chemical formula 1 or a chemical formula 2, applying to a lower layer, and carrying 
out hard baking. 

[Claim 46] Said organic solvent is the manufacture approach of the antireflection film according to claim 45 
which was chosen from the groups who consist of ethyl 3-ethoxy propionate, methyl 3-methoxy propionate, 
a cyclohexanone, and propylene glycol methyl ether acetate and which uses any one at least and uses said 
organic solvent in 200 - 5000% of the weight of the amount of antireflection film resin. 
[Claim 47] Said hard baking is the manufacture approach of the antireflection film according to claim 45 
performed at the temperature of 100-300 degrees C. 

[Claim 48] Said additive is the manufacture approach of the antireflection film according to claim 45 which 
uses 0.1-30% of the weight. 

[Claim 49] The semiconductor device manufactured using the antireflection film containing said chemical 
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formula 1 or chemical formula 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the inside of the production process of a semiconductor device, and 
248nm. KrF, 193nm ArF and 157nm It is related with the organic substance for acid resisting from which 
the standing wave which uses the photoresist for lithography by F2 laser, and which prevents the echo of a 
lower membrane layer and is produced by change of the thickness of ArF light and the photoresist itself is 
overly removable in the formation process of a detailed pattern. It is 64M, 256M, 1G, 4G, and 16G in more 
detail. It is related with the organic acid-resisting polymer of DRAM which can overly be used at the time of 
formation of a detailed pattern, and its manufacture approach. Furthermore, this invention relates to the 
constituent containing such an organic acid-resisting polymer for acid resisting, the antireflection film using 
this, and its manufacture approach. 
[0002] 

[Description of the Prior Art] With the formation process of a detailed pattern, fluctuation of CD (critical 
dimension) by the diffracted light and the reflected light from the standing wave (standing wave) by 
fluctuation of the optical property of the lower membrane layer on a wiper and film thickness, a reflective 
notch (reflective notching), and the lower film overly takes place to un-avoiding among the production 
process of a semi-conductor. Therefore, introducing the organic substance which absorbs light good in the 
wavelength range of the light used in the source of exposure, and introducing the membrane layer which can 
prevent an echo by the lower membrane layer is proposed. This film is an antireflection film. 
[0003] An antireflection film is roughly classified into an inorganic system antireflection film and an 
organic system antireflection film according to the class of matter used, or is classified into an absorbent- 
system antireflection film and an interference system antireflection film according to the device 
(mechanism). In the formation process of the detailed pattern using I-line (I-line) of 365nm wavelength, the 
inorganic system antireflection film was mainly used, as absorbent system, TiN and amorphism carbon 
(Amorphous C) have been used, and SiON has mainly been used as an interference system. 
[0004] KrF light was used — although SiON has overly mainly been used as an inorganic system with the 
formation process of a detailed pattern, an organic system compound is increasingly used for an 
antireflection film in a trend in recent years. When taking an example by the old trend, many of organic 
antireflection films require the following basic conditions. 

[0005] It is made for the phenomenon in which a solvent dissolves and a photoresist separates not to happen 
in the case of process application in the first place. It needs to be designed so that for that the shaping film 
may make the structure of cross linkage, and a chemical must not arise as a by-product at this time. 
[0006] There must not be [ second ] no receipts and payments of chemicals, such as an acid to an 
antireflection film or an amine. It is because there is an inclination which a footing phenomenon produces 
when undercutting occurs in the lower part of a pattern when an acid shifts to the antireflection film, and a 
base like an amine shifts. 

[0007] The antireflection film has [ third ] a quicker etch rate compared with a upside film. This can perform 
an etching process smooth as a mask for a film at the time of etching. 

[0008] The antireflection film should function [ fourth ] as antireflection films enough with a thin film, on 
the other hand, ArF light is used — the still suitable antireflection film is not overly developed at the time of 
formation of a detailed pattern. Furthermore, since the matter which controls the interference phenomenon 
from 1 93nm light source in the case of an inorganic system antireflection film is not known, research which 
is going to use an organic system antireflection film is advanced recently. 

[0009] Therefore, in all films, in order to prevent the standing wave and light reflex which are produced in 
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the case of exposure and to remove the effect of the rear- face diffraction and the reflected light from a lower 
' layer, an activity and development of the organic large acid-resisting matter of whenever [ to specific 
wavelength / optical absorption ] are needed. 
[0010] 

[Problem(s) to be Solved by the Invention] Then, the object of this invention is the inside of the production 
process of a semiconductor device, and 193nm. ArF and 248nm In case a detailed pattern is overly formed 
using KrF light, it is in offering the new quality of an organic compound which can be used for an 
antireflection film. 

[001 1] Other objects of this invention are to offer the manufacture approach of the quality of an organic 
compound which can prevent scattered reflection. Another object of this invention is again to offer the 
constituent and its manufacture approach for acid resisting containing such a compound for acid resisting. 
[0012] Furthermore, other objects of this invention are to offer the scattered reflection prevention film 
formed using such a constituent for scattered reflection prevention, and its formation approach. 
[0013] 

[Means for Solving the Problem] At this invention, the polymer itself is 193nm and 248nm. In order to make 
it a chromophore with a large absorbance included so that light can be absorbed on KrF wavelength and to 
give the moldability of the organic antireflection film, airtightness, and solubility-proof, the bridge 
formation mechanism between the alcoholic radical in resin and a functional group was introduced so that 
crosslinking reaction might occur at the time of hard baking after coating. Especially, in this invention, the 
efficiency and storage stability of crosslinking reaction increase, and the antireflection- film resin of this 
invention is excellent in solubility to all the solvents of a hydrocarbon system, and has the solubility-proof 
which is not dissolved in any solvents at the time of hard baking. Therefore, any problem is not generated at 
the time of spreading of a film, either. Furthermore, since undercutting and a footing did not arise and it was 
formed especially with the giant molecule of an acrylate system at the time of formation of a pattern, the 
selection ratio of etching improved by having the etch rate which was excellent compared with the film at 
the time of etching. 

[0014] In order to attain the object of this invention, the basic type of the resin used for the organic 
antireflection film of this invention is shown like the following chemical formula 1 and a chemical formula 

2. 

[0015] 
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[0016] 
[Formula 6] 
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( 2 ) 



Among the top type, in Ra, Rb, Rc, and Rd, hydrogen or a methyl group, and R1-R9 show the alkyl of 
hydrogen, hydroxy ** methoxycarbonyl, carboxyl, hydroxymethyl, the permutation of C1-C5, the straight 
chain by which unsubstituted was carried out, or branched chain, and alkoxy alkyl, and, as for the mole 
ratios m and n of 0.01-0.99, wx, y, and z show the constant of 1 thru/or 5, respectively. 
[0017] By introducing a chromophore with a large absorbance on 193nm and 248nm wavelength so that 
absorption may take place by 193nm and 248nm, the polymer concerning this invention is designed so that 
absorption may break out on said wavelength. 

[001 8] The polymer of said chemical formula 1 concerning this invention is obtained by carrying out the 
polymerization reaction of 9-anthra aldehyde oxime acrylate system monomer, a hydroxyalkyl acrylate 
system monomer, and the glycidyl acrylate system monomer in a solvent with an initiator, and the mole 
ratios of each monomer are 0.01-0.99 at this time. 

[0019] Moreover, the polymer of a chemical formula 2 is obtained by carrying out the polymerization 
reaction of 9-anthra aldehyde oxime acrylate system monomer, a hydroxyalkyl acrylate system monomer, a 
glycidyl acrylate system monomer, and the methyl methacrylate in a solvent with an initiator, and the mole 
ratios of each monomer are 0.01-0.99 at this time. 

[0020] when manufacturing the polymer of the chemical formula 1 concerning this invention, and a 
chemical formula 2, it was chosen from the groups who the initiator to be used is a general radical initiator 
and consist of 2 and 2-azobisisobutyronitril (azobisuisobutironitoriru), an acetyl peroxide, peroxidation 
lauryl, and t-peroxidation butyl preferably — it is any one at least, moreover, the solvent to be used was 
chosen from the groups who are common organic solvents and consist of a tetrahydrofuran, toluene, 
benzine, a methyl ethyl ketone, and dioxane preferably — it is any one at least. 

[0021] As for a polymerization reaction, it is desirable to be carried out in a 50-80-degree C temperature 
requirement. Moreover, the constituent of the antireflection film which comes to contain a gap, one, or two 
additives or more that be chosen from the groups who consist of the polymer of said chemical formula 1 or a 
chemical formula 2 and an anthracene derivative given in the following table is offered. 
[0022] 
[A table 2] 
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Rl, R2, or R3 show among the table the alkyl of hydrogen, hydroxy ** alkyl, hydroxymethyl, the 
permutation of C1-C5, the straight chain by which unsubstituted was carried out, or branched chain, and 
alkoxy alkyl in independent, respectively. 

[0023] After the constituent of the antireflection film concerning this invention carries out the filter ring of 
the solution which added this solution or the compound chosen from said table 1 0.1 to 30% of the weight 
after dissolving the polymer of said chemical formula 1 or a chemical formula 2 in an organic solvent, by 
applying to a wiper and carrying out hard baking, it makes antireflection film resin construct a bridge, is 
manufactured, and produces a semiconductor device using this. 

[0024] the organic solvent used at this time was chosen from the groups who are the usual organic solvents 
and consist of ethyl 3-ethoxy propionate, methyl 3-methoxy propionate, a cyclohexanone, and propylene 
glycol methyl ether acetate preferably — it is any one at least. Moreover, 200 - 5000 % of the weight per 
weight of an antireflection film resin polymer of the amount used is desirable. 

[0025] The antireflection film polymer concerning this invention is 248nm. KrF, 193nm ArF and 157nm It 
is overly the organic antireflection film of the formation process of a detailed pattern, and it was checked 
that the outstanding engine performance which uses F2 laser is shown. Moreover, it was checked that the 
acid-resisting effectiveness which was excellent also when an E beam, EUV (extremely ultraviolet), an ion 
beam, etc. were used as a source of exposure in addition to ArF light is shown. 
[0026] 

[Embodiment of the Invention] Hereafter, the example concerning this invention is explained. 
After dissolving 0.5 mols of synthetic 9-anthra aldehyde oximes and 0.5 mols of pyridines of synthetic 9- 
anthra aldehyde oxime acrylate of an example 1 Pori [9-anthra aldehyde oxime acrylate-(2-hydroxyethyl 
acrylate)-glycidyl methacrylate] copolymer in a tetrahydrofuran, 0.5 mols of acryloyl chloride were added. 
After filtering a reaction solution, and after extracting of ethyl acetate, when it washes repeatedly by aqua 
destillata and was made to dry using a vacuum distillation machine, 9-anthra aldehyde oxime acrylate 
expressed with the following chemical formula 21 was obtained. At this time, the rate of the yield was 80%. 
[0027] 
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(21) 



0.5 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of a Pori [9-anthra aldehyde oxime 
acrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate] copolymer, Putting 0.3 mols of 2-hydroxyethyl 
acrylate, and 0.2 mols of glycidyl methacrylate into a 500ml round bottom flask, and stirring it After putting 
in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1-3g 
(azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime acrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate] resin of a chemical formula 22 
was obtained. The rate of the yield at this time was 81%. 
[0028] 
[Formula 8] 
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(22) 



0.5 mols of 9-anthra aldehyde oxime acrylate monomers compounded in the synthetic example 1 of an 
example 2 Pori [9-anthra aldehyde oxime acrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate] 
copolymer, Putting 0.3 mols of 3-hydroxypropyl acrylate, and 0.2 mols of glycidyl methacrylate into a 
500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 300g prepared beforehand, 
mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was 
made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
reaction termination, after settling ethyl ether or the Normal hexane solvent, when this solution was filtered 
and dried, the Pori [9-anthra aldehyde oxime acrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate] 
resin of a chemical formula 23 was obtained. The rate of the yield at this time was 78%. 
[0029] 
[Formula 9] 




0.5 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 3 Pori [9-anthra aldehyde 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/8/2006 



JP,200 1-049231, A [DETAILED DESCRIPTION] 



Page 6 of 14 



oxime acrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate] copolymer, Putting 0.3 mols of 2-hydroxyethyl 
acrylate, and 0.2 mols of glycidyl methacrylate into a 500ml round bottom flask, and stirring it After putting 
in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g 
(azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime acrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate] resin of a chemical formula 24 was 
obtained. The rate of the yield at this time was 80%. 
[0030] 
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(24) 



0.5 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 4 Pori [9-anthra aldehyde 
oxime acrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] copolymer, Putting 0.3 mols of 3- 
hydroxypropyl acrylate, and 0.2 mols of glycidyl acrylate into a 500ml round bottom flask, and stirring it 
After putting in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g 
(azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime acrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] resin of a chemical formula 25 was 
obtained. The rate of the yield at this time was 80%. 
[0031] 

[Formula 11] 
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(25) 



0.5 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 5 Pori [9-anthra aldehyde 
oxime acrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] copolymer, Putting 0.3 mols of 4-hydroxy 
butyl acrylate, and 0.2 mols of glycidyl acrylate into a 500ml round bottom flask, and stirring it After 
putting in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1-3 g 
(azobisuisobutironitoriru) of 2 and 2'-azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime acrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] resin of a chemical formula 26 was 
obtained. The rate of the yield at this time was 81%. 
[0032] 

[Formula 12] 
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(26) 



After dissolving 0.5 mols of synthetic 9-anthra aldehyde oximes and 0.5 mols of pyridines of synthetic 9- 
anthra aldehyde oxime methacrylate of an example 6 Pori [9-anthra aldehyde oxime methacrylate-(2- 
hydroxy ethyl acrylate)-glycidyl methacrylate] copolymer in a tetrahydrofuran, 0.5 mols of methacryloyl 
chloride were added. After filtering a reaction solution, and after extracting of ethyl acetate, when it washes 
repeatedly by aqua destillata and was made to dry using a vacuum distillation machine, 9-anthra aldehyde 
oxime methacrylate expressed with the following chemical formula 27 was obtained. At this time, the rate of 
the yield was 82%. 
[0033] 

[Formula 13] 

v 



(27) 




0.5 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of a Pori [9-anthra aldehyde oxime 
methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate] copolymer, Putting 0.3 mols of 2- 
hydroxyethyl acrylate, and 0.2 mols of glycidyl methacrylate into a 500ml round bottom flask, and stirring it 
After putting in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g 
(azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate] resin of a chemical formula 
28 was obtained. The rate of the yield at this time was 78%. 
[0034] 
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(28) 



0.5 mols of 9-anthra aldehyde oxime methacrylate monomers compounded in the synthetic example 6 of an 
example 7 Pori [9-anthra aldehyde oxime methacrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate] 
copolymer, Putting 0.3 mols of 3-hydroxypropyl acrylate, and 0.2 mols of glycidyl methacrylate into a 
500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 300g prepared beforehand, 
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mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2 , -azobisisobutyronitrils, it was 
made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
reaction termination, after settling ethyl ether or the Normal hexane solvent, when this solution was filtered 
and dried, the Pori [9-anthra aldehyde oxime methacrylate-(3-hydroxypropyl acrylate)-glycidyl 
methacrylate] resin of a chemical formula 29 was obtained. The rate of the yield at this time was 81%. 
[0035] 
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0.5 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 8 Pori [9-anthra 
aldehyde oxime methacrylate-(4-hydroxy butyl acrylate)-glycidyl methacrylate] copolymer, (Putting 4- 
hydroxy butyl acrylate and 0.2 mols of glycidyl methacrylate into a 500ml round bottom flask, and stirring 
it) After putting in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1- 
3g (azobisuisobutironitoriru) of 2 and 2 , -azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime methacrylate-(4-hydroxy butyl acrylate)-glycidyl methacrylate] resin of a chemical formula 
30 was obtained. The rate of the yield at this time was 81%. 
[0036] 

[Formula 16] 
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(30) 



0.5 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 9 Pori [9-anthra 
aldehyde oxime methacrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate] copolymer, Putting 0.3 mols of 2- 
hydroxyethyl acrylate, and 0.2 mols of glycidyl acrylate into a 500ml round bottom flask, and stirring it 
After putting in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g 
(azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime methacrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate] resin of a chemical formula 3 1 
was obtained. The rate of the yield at this time was 78%. 
[0037] 

[Formula 17] 
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(31) 



0.5 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 10 Pori [9-anthra 
aldehyde oxime methacrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] copolymer, Putting 0.3 mols of 
3-hydroxypropyl acrylate, and 0.2 mols of glycidyl acrylate into a 500ml round bottom flask, and stirring it 
After putting in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g 
(azobisuisobutironitoriru) of 2 and 2'-azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime methacrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate] resin of a chemical formula 32 
was obtained. The rate of the yield at this time was 80%. 
[0038] 
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0.5 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 1 1 Pori [9-anthra 
aldehyde oxime methacrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] copolymer, Putting 0.3 mols of 
4-hydroxy butyl acrylate, and 0.2 mols of glycidyl acrylate into a 500ml round bottom flask, and stirring it 
After putting in tetrahydrofuran (THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g 
(azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was made to react at 60-75-degree-C 
temperature under nitrogen-gas- atmosphere mind for 5 to 20 hours. After reaction termination, after settling 
ethyl ether or the Normal hexane solvent, when this solution was filtered and dried, the Pori [9-anthra 
aldehyde oxime methacrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate] resin of a chemical formula 33 
was obtained. The rate of the yield at this time was 80%. 
[0039] 

[Formula 19] 



(33) 




0.3 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 12 Pori [9-anthra aldehyde 
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oxime acrylate-(2-hydroxyethyl acrylate)-glycidyl methacry late-methyl methacrylate] copolymer, Putting 
0.3 mols of 2 -hydroxy ethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl methacrylate 
into a 500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 300g prepared 
beforehand, mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2'- 
azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal hexane solvent, 
when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime acrylate-(2-hydroxyethyl 
acrylate)-glycidyl methacrylate-methyl methacrylate] resin of a chemical formula 34 was obtained. The rate 
of the yield at this time was 80%. 
[0040] 

[Formula 20] 



(34) 




0.3 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 13 Pori [9-anthra aldehyde 
oxime acrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] copolymer, Putting 
0.3 mols of 3-hydroxypropyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of methyl 
methacrylate into a 500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 300g 
prepared beforehand, mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2'- 
azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal hexane solvent, 
when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime aery late-(3 -hydro xypropyl 
acrylate)-glycidyl methacrylate-methyl methacrylate] resin of a chemical formula 35 was obtained. The rate 
of the yield at this time was 79%. 
[0041] 
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0.3 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 14 Pori [9-anthra aldehyde 
oxime acrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate-methyl methacrylate] copolymer, Putting 0.3 
mols of 2 -hydroxy ethyl acrylate, 0.2 mols of glycidyl acrylate, and 0.2 mols of methyl methacrylate into a 
500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 300g prepared beforehand, 
mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2'-azobisisobutyronitrils, it was 
made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
reaction termination, after settling ethyl ether or the Normal hexane solvent, when this solution was filtered 
and dried, the Pori [9-anthra aldehyde oxime acrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate-methyl 
methacrylate] resin of a chemical formula 36 was obtained. The rate of the yield at this time was 81%. 
[0042] 

[Formula 22] 
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0.3 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 15 Pori [9-anthra aldehyde 
oxime aery late-(3 -hydro xypropyl acrylate)-glycidyl acrylate-methyl methacrylate] copolymer, Putting 0.3 
mols of 3-hydroxypropyl acrylate, 0.2 mols of glycidyl acrylate, and 0.2 mols of methyl methacrylate into a 
500ml round bottom flask, and stirring it After putting in tetrahydrofiiran (THF) 300g prepared beforehand, 
mixing thoroughly and putting in 0.1-3g (azobisuisobutironitoriru) of 2 and 2 f -azobisisobutyronitrils, it was 
made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
reaction termination, after settling ethyl ether or the Normal hexane solvent, when this solution was filtered 
and dried, the Pori [9-anthra aldehyde oxime acrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate-methyl 
methacrylate] resin of a chemical formula 37 was obtained. The rate of the yield at this time was 79%. 
[0043] 
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0.3 mols of synthetic 9-anthra aldehyde oxime acrylate monomers of an example 16 Pori [9-anthra aldehyde 
oxime acrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate-methyl methacrylate] copolymer, Putting 0.3 
mols of 4-hydroxy butyl acrylate, 0.2 mols of glycidyl acrylate, and 0.2 mols of methyl methacrylate into a 
500ml round bottom flask, and stirring it After putting in tetrahydrofiiran (THF) 300g prepared beforehand, 
mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2 , -azobisisobutyronitrils, it was 
made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
reaction termination, after settling ethyl ether or the Normal hexane solvent, when this solution was filtered 
and dried, the Pori [9-anthra aldehyde oxime acrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate-methyl 
methacrylate] resin of a chemical formula 38 was obtained. The rate of the yield at this time was 80%. 
[0044] 
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0.3 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 17 Pori [9-anthra 
aldehyde oxime methacrylate-(2-hydroxyethyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer, Putting 0.3 mols of 2 -hydroxy ethyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols of 
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methyl.methacrylate into a 500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 
300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2'- 
azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal hexane solvent, 
when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime methacrylate-(2-hydroxyethyl 
acrylate)-glycidyl methacrylate-methyl methacrylate] resin of a chemical formula 39 was obtained. The rate 
of the yield at this time was 80%. 
[0045] 

[Formula 25] 
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0.3 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 18 Pori [9-anthra 
aldehyde oxime methacrylate-(3-hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer, Putting 0.3 mols of 3-hydroxypropyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols 
of methyl methacrylate into a 500ml round bottom flask, and stirring it After putting in tetrahydrofuran 
(THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1-3g (azobisuisobutironitoriru) of 2 
and 2'-azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal 
hexane solvent, when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime methacrylate- 
(3-hydroxypropyl acrylate)-glycidyl methacrylate-methyl methacrylate] resin of a chemical formula 40 was 
obtained. The rate of the yield at this time was 78%. 
[0046] 

[Formula 26] 




(40) 



0.3 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 19 Pori [9-anthra 
aldehyde oxime methacrylate-(4-hydroxy butyl acrylate)-glycidyl methacrylate-methyl methacrylate] 
copolymer, (Putting 0.3 mols of 4-hydroxy butyl acrylate, 0.2 mols of glycidyl methacrylate, and 0.2 mols 
of methyl methacrylate into a 500ml round bottom flask, and stirring it) After putting in tetrahydrofuran 
(THF) 300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 
and 2*-azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas- 
atmosphere mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal 
hexane solvent, when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime methacrylate- 
(4-hydroxy butyl acrylate)-glycidyl methacrylate-methyl methacrylate] resin of a chemical formula 41 was 
obtained. The rate of the yield at this time was 81%. 
[0047] 

[Formula 27] 
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0.3 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 20 Pori [9-anthra 
aldehyde oxime methacrylate-(2-hydroxyethyl acrylate)-glycidyl acrylate-methyl methacrylate] copolymer, 
Putting 0.3 mols of 2-hydroxyethyl acrylate, 0.2 mols of glycidyl acrylate, and 0.2 mols of methyl 
methacrylate into a 500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 300g 
prepared beforehand, mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2 1 - 
azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal hexane solvent, 
when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime methacrylate-(2 -hydroxy ethyl 
acrylate)-glycidyl acrylate-methyl methacrylate] resin of a chemical formula 42 was obtained. The rate of 
the yield at this time was 79%. 
[0048] 

[Formula 28] 



(42) 




0.3 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 21 Pori [9-anthra 
aldehyde oxime methacrylate-(3-hydroxypropyl acrylate)-glycidyl acrylate-methyl methacrylate] 
copolymer, Putting 0.3 mols of 3-hydroxypropyl acrylate, 0.2 mols of glycidyl acrylate, and 0.2 mols of 
methyl methacrylate into a 500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 
300g prepared beforehand, mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2'- 
azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal hexane solvent, 
when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime methacrylate-(3-hydroxypropyl 
acrylate)-glycidyl acrylate-methyl methacrylate] resin of a chemical formula 43 was obtained. The rate of 
the yield at this time was 81%. 
[0049] 




(43) 



0.3 mols of synthetic 9-anthra aldehyde oxime methacrylate monomers of an example 22 Pori [9-anthra 
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aldehyde oxime methacrylate-(4-hydroxy butyl acrylate)-glycidyl acrylate-methyl methacrylate] copolymer, 
Putting 0.3 mols of 4-hydroxy butyl acrylate, 0.2 mols of glycidyl acrylate, and 0.2 mols of methyl 
methacrylate into a 500ml round bottom flask, and stirring it After putting in tetrahydrofuran (THF) 300g 
prepared beforehand, mixing thoroughly and putting in 0.1 -3g (azobisuisobutironitoriru) of 2 and 2- 
azobisisobutyronitrils, it was made to react at 60-75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After reaction termination, after settling ethyl ether or the Normal hexane solvent, 
when this solution was filtered and dried, the Pori [9-anthra aldehyde oxime methacrylate-(4-hydroxy butyl 
acrylate)-glycidyl acrylate-methyl methacrylate] resin of a chemical formula 44 was obtained. The rate of 
the yield at this time was 80%. 
[0050] 

[Formula 30] 



< 


























0.3 






0.3 






02 







0J2 



c=o 



(44) 




The manufacture chemical formula 1 or chemical formula 2 of example 23 antireflection film The gap 
chosen from the resin obtained by the example 1 made into basic structure thru/or 22, or after dissolving one 
per [ 200 ] weight of a resin polymer thru/or in 5000% of the weight of propylene glycol methyl ether 
acetate (PGMEA), After adding the gap or one sort of additives which be chosen from the chemical formula 
3 of said table 1 thru/or 20, using this solution independently 0.1 to 30% of the weight and dissolving them 
thoroughly, the filtered solution was applied to the wiper and hard baking between 10 - 1000 seconds was 
performed at the temperature of 100 to 300 degree C. Next, the film was applied and the formation process 
of a detailed pattern was performed. 
[0051] 

[Effect of the Invention] As mentioned above, since the antireflection film containing the additive chosen 
from the polymer which makes basic structure said chemical formulas 1 or 2 concerning this invention, a 
chemical formula 3, or 20 contains the chromophore to resin itself, it has sufficient absorbance which it 
should have as an antireflection film. 

[0052] Especially as for the polymer by this invention, the efficiency and storage stability of crosslinking 
reaction increase, and to all the solvents of a hydrocarbon system, the antireflection-film resin of this 
invention is excellent in solubility, and has the solubility-proof which is not dissolved in any solvents at the 
time of hard baking. Therefore, any problem is not generated at the time of spreading of a film, either. 
Furthermore, it is effective in the selection ratio of etching improving by having the etch rate which 
undercutting and a footing not only do not arise at the time of formation of a pattern, but was excellent 
compared with the film at the time of etching since it was formed especially with the giant molecule of an 
acrylate system. 

[0053] The polymer by this invention among the production process of a semi-conductor therefore, by 
overly using it for an antireflection film at the time of formation of a detailed pattern 248nm KrF and 
193nmArF — and — 157nm In the lithography process using F2 light it not only can prevent the echo of a 
lower membrane layer, but 64M, 256M, 1G, 4G, and 16GDRAM were stabilized by removing the standing 
wave by change of the thickness of light and the photoresist itself - since a detailed pattern can overly be 
formed, the rate of the yield of a product increases. 



[Translation done.] 
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